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(57) Abstract: 

PURPOSE: To provide a semiconductor device that can 
form the package of the semiconductor device by simple 
structure, and can improve the packaging density of 
three-dimensional structure by laminating for integration, 
and to provide a method for manufacturing the 
semiconductor device. 

CONSTITUTION: A post 18 is provided in a sealing resin 
8 while one end is connected to an electrode pattern 10 
and the other is exposed from an outer- periphery surface 
8a of the sealing resin 8, thus achieving connection so that 
lamination with the external terminal of other same-model semiconductor devices is made 
integrating, and improving the packaging density of the three- dimensional structure. 
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g g«° SX |o| mollis 2*e» ?5I §g8H!, 388101 SSI»»2SM| 3x13 ^?S2| gJ£2| S&S 

£21* 4= Site g}£»l §X| * BlEfll Sxl°l WIS gi§ AHISShfe 33 g =^2§ ShCf. 

glSi 6H§S^| 9I6HAH, S^E( 18 )fe gl| 4=XI(8) t-H Oil HHtiS2. iBVfe ME! (10) Oil. 1^32, OS 
&¥ter 8X1 4=XI(8)°J 21^ SS(8a)0||AH 'ic»t»SE* HHgSICH 91Q. 01 CHI 2J8HAH &x|2| 2J¥ B 

»» ^sshoi amashE^ s^aiij 4= sicn . 3xia ^e°i ess 4= 21a. 
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SAffAf 

e 18 g ^g°i m 1 £aioiioi mm ysai §xi°i 



E 2fe S ^SSJ HI 1 ^AIOIIOII QS- BEfll Sx|£| HI 1 HIS S§1 ggS^I fl& EB. 
E3ES ttSSI HI 1 AIAI Oil Oil OS BEXII §x|2| HI 1 HIS iii ti98t?l 9|& £S. 
Efeg ttSSi HI 1 AIAIOIOII me BEXII Sxl°l HI 2 HIS §§§ SgSIPI ¥l& Eg. 
£5feS tt9S| HI 1 41 A| Oil ON COS BEHI §X|2| HI 2 HIS i§§ ggo^l ¥|§h EH. 
E6gg BfSSI HI 2 fi|A|0||0|| [OS BEXII §X|2| BSE. 

tfg2|. HI 3 ^AIOIIOII [OS BEJII §X|2| BSE. 
£8gS BT92I HI 3 ^A|0||2| SgeilOII I|g ffiEfl §X|2| BSE. 
E 9fe S &S2| HI 4 ^Al Oil Oil (US BExll Sx|2J BSE. 
E 10§? £ ig°l HI 4 ^A|0||2J eg Oil Oil COS BE HI §X|°I BSE. 
E 118 S BS2| HI 5 ^A| Oil Oil 0}g BEfll §X| $?bc!2) BSE. 
E 12fe S HI 6 ^AIOIIOII OS ^Efll Sxl S^SI BSE. 

E 138 S S*g2l HI 7 4! A| Oil Oil COS BfESI §x|2| BSE. 
E 14fc B HI 7 61AI0H0II COS BEHI 3XI0II bHg@ B0IU2I BSE. 

E 15fe & BS2| HI 8 ^AIOIIOII COS BEfll §X|2| BSE. 
E 168 B »S2| HI 9 61 Al Oil Oil COS BE HI §xl°l BSE. 
E 178 8 ^S°| HI 10 6! A| Oil Oil COS BE XII SxISI BSE. 
E 188 eeHSI @j OhStlSI BEHI Sxl SI BSE. 

* es°i ^e^goii am ¥s°i * 

1, 20 , 20a ~20e. 20h~20k BE XII gxl 
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4. 4a BE XII S) 

5 DBXH 
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20f. 20g BExll §x| ^ 

22. 30 S^e ?S¥ 

23 0^3 
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29 1S¥ 

32 a^a 
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40 2] 
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m&oi ^ott: urn ai n mow men urn 

S iSB BEfll gxl 91 BE HI §x|2] BIS gfBOII a» 3SE£, «8I m^9\ BE»I Sx|g ^#6^01 3»H ^£^AH 

Ai3 hesi sEa»fca m^2i bexii 9x1 w besii sag wis a a 011 as 33010. 

2i[ ^piai ^19, ass. a^aaoii ^beich a» 21 21011 M§sjb besii smoiie ^iif, hjsspi- s^eih &u 

. 01 a ^8 fi?0|| axHeh^l ¥)SH, BE HI §x|2| nH^IHte, 4SS2§ BJPt »0H3I tf3H(gull wing) SOI 
US 50 tfSgg QFP(Quad Flat Package) 0)1 AH , M3\T\°\ XI BOB 21 ¥ 3^ B»» OilBICH 0)3101 H#2£ UHflS 
BGA(Bal I Grid Array) 1 DH3IXI Efe CSP(Chip Size Package)^ 01 S3 CH SU. 

Oia US BEfll HH3IXI01I &CHAH, BEx-ll SJi HH£ 2IB(e!E|SJH)0|| ftl38}2. e!E|SX-|(interposer)OII 2I6HAH BE 
HI S5| ^91 Oil 21 ¥ BttS bHflS Aifl B 0^ i!2J M3|X|^h BtOI AhgEII> 2AU. 

E 18S eeHHJ ffl 0*5 §21 BEfll SM2| BBEOIU. E 18011 SlOiAH, BE»| SM(1)te CHSfSiSS D\B(2) , BE 

a a (4). aa m(6) a sxi ^xi(8) §2^ ?aaoi siu. oi^i/h. aassfc 3ie(2). a^ meno). hhe 

(12)£ ?«HOI. 2I¥2| 2^Uf BEHI SI E8AI3PI 9I8HA1 AFSSO. 



3 



3|&(2)g Oflfl IS SEIOIDIH 4= XI, H\E}Q1 4X1, S£| 0II = AI 4X1 125 H41S01 SilQ, 3 S0(2a)OHfe eiSE»l 
S(4)0I HXHSfcr SAIOII a^ OH @( 10)01 i^SQ. 0S=X|| £)(4)g ni 01 ±2J( faceup) 3 41EHS DBffl(SSXH) (5)0)1 S| 
SHAH 3|&(2)0II 2§30| 243. a^ 0H@(1O)S 3I£1(2)0II mf ISt! Oil S SOII 2I8H/H £§21 HH @ Oil g41S 

aoio. se, s = nn©(io)s seaisixi as dHa nHeoii sjshah a3i3°s S^SCH 243. 

a^ nne(io)°i sJ¥fe nnE02)3 mmms\o\ 91a. 01 eg nnss(i2)3 0s=xii a (4)21 a^mfe 90101(14)01 

21 8H AH S^EIOj MO. 01 CHI 36HAH 0SEX-II S(4)3f 2^ DUE (10). SS DH = (12)fe £10101(14) » bH <y HUES D\HM 
&J\Z*9.£ ?S2§ £101 SIC1. SE, 3|&(2)3 052X11 S(4)0I 3^9 0(2a)g, 052X11 S(4). £10101(14), & 

S DUE (5) II S2813I SISHAH CHI^AMI 4 XI I2S S gX| 4XI(8)0II 3SHAH SXISOI 213. 

EE. 3I&(2)3 2^ DUB (10)21 018811= SNxlOllfe 3|0(2)M 21g81fcr ?S¥(16)^1 §41301 213. 0| ?g¥(16)fe 

3i e (2) oil cHoioi aioixi 3)s, =n 3is, ssfe ii 3)§ §1- ^ai&°sm) g4isoi 243. 

mm. 3i&(2)a sa(2b)on& gy s(6)oi bH^soi 243. 01 gy g(6)g 41310 ^?g¥(i6)a §s ?uioii bHgs 

01 01 ?g¥(16)B gSHAH 2= HH © ( 10)011 3 SIS 301 243. = , Ski S(6)S a^t HH © Oil Stg2 

SMI, 310(2)011 2§8 ?41°S 30) 24D. 

4131 & bh£1 301. 052X11 SXI (1)011 032X19 A1§0 HH9IXI ?£31 301 S2U, eiSEXll Sxl3 22SJS2S131 

ch^ aseoii njBK 052x11 as sse msixia 0301 ^saii aa. 33ah, 052x11 sxia m?ixi a)ois3) 
^±aoi, DH9IXI 2x12130 ^±s= 3ia e 3ii oil Essm 24 xs2s gataia aim. 33ah. 052x11 sxia 

±§S1B ?l8HAHfe. 3xlS3(±2!)®S ^gSlfe 201 328)3)1 S3. 3x1330 ^§ SUSOII 2401AH. 4X1 HH 

91X121 410011 s^i2i &=im Mx\m eis=si sxi soi msaa 243. 



33U, 413I& bia 301 4X1 HH 91 XI 2| 410011 a^§2) S^S £X|813| ?) oH AH , 4X1 flH9|XIS SI El 81 01 bHd8)XI 
S22 MEg, 4X1 HI 91X121 410011 §^g£| a^§ itO) U3|fe 5&81C1. OIIS 90, 4X1 HH9IXIB H41 ^011. 

0 as xi oil ^xi@ a¥ Bxi2) s^ei boas. 4x1 nn9ixis sihisise^ eisEni sxia a? 501 ^sisioi 410011 

bH^810, bHaoi t^Slfe SAIOII. bHaOl £gO|X|3| ^311 301 ySESI Sxia a341M 414I&C1. SE. 013 3g 
3 bHg^fe bHaoi 301S2SMI SHI0£31 91X1311 301, eiSEfll Sxl3 H^SIS S1SH&C1. 

S &S§ 41^3 31HIS 308101 0l¥0ia 31HSAH. 0ESI §xl3 DH9IXIS 210& ?5£ 1418)12. ^ISSIOI gfl! 
21 & 22 SMI 3x)S! ?2S| ^§ ^E3 S41§ S2S211 4 2ife B1ESI §X| 91 §xl3 HIS SHi HlSSIfe 5i 

^^2S §13. 



41s§1 3418131 ¥I5HAH 1 3IJH3 

eiSEfll SX13. 

3¥3 §^81fe £1? BX13. 

4^31 BfSEXHI ±X\m M 1 0OII 11X118)3, 4131 M 1 031 00)^ 00)1 21? eX)B S XI 8101. 4131 £1SEXII ±Xi2i 4131 
3¥ 0X)B a3|5»o S S^8)fe 0EISXH. 31 

01 092X13 XII 1 Si SXISlfe 4XIS 3fe 0S2X1I SxISAH. 



H7\ 2I¥ BIf2f SUITES S^Shb HI 1 S^¥ £! 4»II2| 21^ fiSOII tiSffe HI 2 §^¥i 5>°ffl . 

4=11011 LH^SIOI 2ib dHdS 5>fe BO. 

S?ff 2 3IXH2I SSS, 
SfEfll :i:If2f, 

2l¥2f S^offe 21 ^ BIf2f, 

BEHI i»i HI 1 SOU iUHSm, &OI HI 1 Si BOt^j SOII 21 ¥ BlfS gXlSfOt, £.01 ±If2f &J\ 

2I¥ BUS a:i^££ S^Sffe BEfSH, 3! 

01 6! H SB 2| HI 1 eg Mil Sffe 4= IIS 5>fe BEHI SXISAH, 

#31 BEHI 4: If 21 S^Sfte HI 1 S^¥ SI feOI 4=I|2| 2|^ SB Oil Eeslfe HI 2 §^¥S 3>E01 . feOI 

4- II Oil Ul^£|fe gAIOII 40| BEHI ±If2| HB 4fOII WME BHdS SO. 

3 3IIH2I ggg, 
S^S 1 SEfe 2 PI IH2I BEHI SxISAH, 

&oi hi 1 s^¥2i- hi 2 §^¥°j bb^ioi as ma. 

S^S 4 3IXH2I |'gg, 

1 urn 3 m oie e er piih^j behi sxisah, 

&OI HI 2 S^¥0ll S5i ggSffe ^2? BCf. 
S^S 5 PIXH2I ggg, 

1 LHII 4 S OfE S » 2IHI2I BE HI Sxl^A), 

§14=21 *pi be hi §xi2i sjafg 5js 2§ab &a. 

S^S 6 5IXH2I SS8, 

i urn 5 m cxe m s piihsj behi sxisah. 

4T2I HI 2 S^¥0ll BEIIUS Hlxl(^S)Sffe ?S2? BCf. 

7 3IJH2I tSB, 

§-?§f 1 mil 5 g CH J= m Sf 3IXH2I BEHI SxISAH, 
&3I HI 2 §^¥0ll 2 If ¥SS IHXI gffe ?S2S BCf . 

8 5IIHSI ^gg, 

5- ?§M LHH 3 S 01 E B S PIIHSJ BEHI SxISAH. 

BEHI ^Xf CHI DS BEHI £If2| HI 1 01 S^AISIH. £}D\ am BEHI ±If2| HI 2 B % HI 2 2^¥0tl SIM 



&3(heat sink)S IHxIShfe ?S2£ 
S=?m 9 3IXH2I iSg, 

DHeS 3>fe 31 BOH BEMI £»M bHlSSIfe ±X tiWM §§31. 

me goii wa ?s§ D^ai issfa, &3i bHa ?so)i saws Egjsioi was usaife bHa 
s§, s 

Di^Bi nwm 401 bemi ^» si &pi bHaoi boii 401 bHasi sj¥3>i 2i¥s t^si 

4^x1 m-sw ssffe 4^x1 in ^Aimfe eci. 

10 2IXH°I ^gg, 

a^ Mee ?>fe ^ieoii bemi ±xis wi^sfe ^xi bHg ggnf, 
fe^i bemi ^xisi- a^ miem a;>i3°s a^shfe s§i, 

{*3I 2^ EH© gOII bHaol l^SE^ 3MBSI BEa ±XI°I bHg SOU 4-XIS 1!£!6U= 4»XI i§, s 
bHa CHI EaXHS EBIS2SJW, 4= XI LHOfl bHdS ISSte bHa US S§i ^AlSlfe ?S2£ BO. 

a^i°i 2f ^e§ cisai vol 

1 3IXH2I V90II 2I6IB, 2I¥ BXI2J- a;>l3E^ S^SIfe HI 1 3^¥ » 4* II 21 £|¥ SB Oil E^8|fe HI 2 S 
^¥S bHdoi gxlEIOI SO. 01 bHaOII 2I6HAH 2I¥ B»» HI 2 S^¥0I| a*6h OS a^3 SJI^IES §^ 
AIS 4= 2iCH , ^4>2| §§21 BEMI &Xl 0IIAH°| *!§ ^£31 3 lis 8^1 @Cf. df£hAH, 01 bHdOII 2|SHAH li^2£ B 
EMI SXIS 2) S 51 01 iJHIsI & 4= 2101, 3aI§I =?S2| BE 21 g?&§ E5S 4= E, bHdS 4= XI LHOII 3 
«B°SM| SIB2I bHaS UHtiS 4 s SlOj. 2JB& DH3IXI ¥221 BEMI SxIS HISS 4= SID. 

2 3IXH2I it 9 01 2|8hB. bHa°| HI 1 g^¥« BEMI ±»2|- S?|^2S S^SIOi BEMI 4:»°J SB gOII bH 
g»°SMI. bHa 2) bH3 9IXI2I XhHSS Sf&AIS 4= 21Q. 

m=?m 3 ^ihi°i gfsoii 2|sib, bHasi hi 1 a^si hi 2 s^¥°i bb^s asai ffogfti, bHasi m n\^m 
m 4= aicn . bHasi aniens ^ hi g 4= 2ia. ociyAH, bj-emi sxi°i n^as Est 4= wa. se. bHasi is ai 
eis e^e 4= aife eAioii, e^emi siisi tiaai tf^Aia 4= sic*. 

4 5IIH2I mmOU °|3hB. HI 2 §^¥0)| £X\m SSOII 2I5HAH, BIEHI Sxl ^&°l asi^§ S^AIS 4= SlCf. 

5 3IHI2I & SOU °ISIB . *4=°l S§2| &h£MI SflS &}£HI SX|2| ^S°| §5|§ Sf 
M tt 4 SICK =, BIEfll §x|2| 3Xim ?2SAH ^§ gS2| ESS 4= SID. 

S?lf 6 3IM2I tfSOll 2|5hB. HI 2 S^¥OII B Ell US tf»»o S Mi. ?t! as°l £4=aOII 5|§§te 330I JfeSICf. 

op-E-i- , mzn sxiei a si a ^ ?i^§ tf^Ai^ 4= sia. 

S^Pgf 7 5IHI2I SOU °|StB. HI 2 S^¥OII DS Pl^g §>fe a XI ¥§§ ^xlgfo^Mi. BE HI §x|2| ?I^S, g 
§S§ if4, f AIS 4= 9JLQ. 

S^S 8 5IXHSJ tfsoii SISIB. BE Ml ^XIOII CIS BE Ml ±XI°I SB S! HI 2 S^¥OII SIS Ajag JH»»o 



em, &s.m sxioiiah mm ai^°s <gmm 4 210. wsiM. ycfli 3x121 tigs sj ?ifes§ »3ais 

4 HO. 

9 :>UH2i ttsoii sisre. a= ma 3011 una ?s§ sb Df^Bi s^sm. 01 toa ?aoii esxds essi 
01 was iss *oii, Diesi &e«i ±x)2f HH<y2i eon 4xie sxi&eemh. S42t §121 ^ehi sxioiiah 

2| a«*oi 3^Sh3|| BO. 

10 3iih°j at a on 2151s. a^t le 3011 noa §38i£^ jissi bjsemi ^xhsj mu si 4xie sxi 
» *ou. ma ^soii saws esskx mam §3&eem), S421 s§2j bjemi sxi 011 /h 21 3#oi diss^i so. 



oisK ses ssstoi e ttsoii/dsi ^ai sens saiisi aasnno. 

£ 18 s m 1 ^aioiioii sie eiExii 3x121 bseoio. e 1011 uaa bjesi 3xi(20)b 2101 ch ss 

m ois §21 yEsi sxioio. oiskxi u&yt e i~ 17011 sichah, e 18011 uot« =?& v§i ss ¥§oiib ss ¥ 

SS 0H3AH n M<g£ 4SBf&0. 

E 1011 SICHAH, BJEXII 3 XI (20) b CHSf^ES PIB(2). BfEfll S(4), Skr S(6), 8X1 4X1(8) 3S 5^E(18) §££ 
^3£ICH 21 CK 

E^M(18)b SXI 4X1(8) LHOfl HHgSIM. SJB¥b 3=t 0)0(10)011 1^32, OS 9¥fe SXI 4XI(8)2| 21^ SB 
(8a)EE¥0 ES8}E^ HH^SCH 2lO. E^S(18)2| SB¥b 2^ SH@< 10)011 3^SEEMi, gy 9(6)31- 2:>I3E 
S S^a. E^E(18)2| OS &¥b SXI 4X1(8)21 21^ H£(8a)0||AH ES£|E^ dH^SEEMI , OS §§2] 

fli sxi2i 2i ¥ exia- s^aib 20i i^miw ao. p. s^^(18)oii 2|shah s83°e biehi sxis 3eshot m 
nmm 4 2101, 3»s ;?E2i ^E2i mum set 4 210. e, mam 4x1 ldoii axi&ESM), sb°i mam 
mum 4 2101, zhee- 0^1 xi ?E2i <sis.m sxis hiss 4 210. 

mm. E^E(18)b D ^ a e o S ggg s^e ?S¥ (22)011, 0IIS S£ Cu EiSi AhSSIOI IS30. E^ 

E(18)3>l- S3S SXI 4XK8PF 8«SO. 33I BEfll Sx|2| HIE S3 Oil CHSfOt 01 ShCM! 3£5)2iO. 

E 2, E 38 ? &S2I HI 1 ^AldlOII OS filESI SXI2I HI 1 HIS gli ^SSPI 9\m ES0IO. E 20II UOt« 
SfEHI §x|2| ?IEK2)0I| SiCHAH. S^M ?S¥(22)S 2^ 0)0(10)011 ^S^E^ SK)1 , SXI 4XI(8)S g^SHS CQI2I 
§S& 3E^ 0^3(23)011 2| SO AH S^&O. S^E ?S¥(22)0||fe E 3011 OOUj tU£l SOI, 2^ Cu EiS 

SOII 2I8HAH E^M(18)3I laaQ. S^E(18)?|- HiZJt SxlOII SS(24 , 25)§ UHid8h2. SXI 4XI(8)S 

^§(24)21 &¥£¥EI SS&ESAM. E 1011 OOa Uh2f SB BfEfll 3x1(20)5} HIESO. 

E 4. E 5fe S ttSSI HI 1 AIAI0U0II OS S1EHI 3x|2| HI 2 HIE i§§ SS5PI fl& EB0IO. E 4CHI OOtH 
SJ-EHI 3XI0II aoi/H. }IBK2)2| ^Efll S(4)0| ^xlS SOU ^§(26) % SS(27)S UHttS^. SXI 4XI(8)S 
(26)2| ^¥S¥E| §aeO. 38(26)011 **xl@ E^M §^^(29)011 2I5HAH, E 5011 UOfcS u\9i S0|, SXI 4X1(8) 

oil ^g»(22)3i saaa. s^e ^§¥(22)011^ 3^ cu ess soil 2|6hah a^E(i8)?f §32112, e 1011 

OOtH ti[2i SS &J-EHI 3xl(20)S HIE If 4 HO. 

B, E^E(18)°I §38 Cu EeaOIIE} SSSIXI SH. CVD( Chemical Vapor Deposit ion)S , ^BHEJSa SEEE 

5IS6IO. E, S^E(18)fe SXI 4XI(8)E S^E ^S¥(22)g S3S ^. E^E ^S¥(22)CHI Skt I S S« ffll 
OI^ES OllgEEMI §3 Sib SE 5ISSIO. 

E 68 S 8fg2| HI 2 61 A| Oil Oil OS §X|2| BSE0IO. E 60)1 OOtH e^EHI Sx|(20a)fe 3^1 E 2, 3 £! 

E 4. 5011 UOfcS HIE 530)1 2|§HAH §3@ S^E(18)2| §XI 4XI(8)2| 214" HS0II ESSIb ^B¥0ll 21 



¥ &Xf£AH S(6a)8 bHaSrO. Oia S0| fi£M(18)0ll @y g(6a)S gxlSrESMI . ^£1 Sxia <M£J 

Sr4rAIS 4= HO. 

E 7g S SS2) HI 3 ^AIOHOII aim 3x|2| eeEOIO. E 7011 OOt« eEfll 3xl(20b)0||fe 5^e(18a, 

^8b)^\ bH^EIOj HO. 5^ = (18a)fe £ 2, 3011 UEfUi HI 1 HI 2: g§°£ SII 4=II(8)2| fie(8a)SO £ 

s mois saso. s^Mtisapj ia@ e 4oii uea uHtfShoi sxi 4=xi(8)s 

§2SO, £ 721 H^M ¥S¥(30PI 01 S^M ¥S¥(30)CHI Cu £^ i§ gJ&ESMI, E^M(18b) 

S 4= HO. fi^M(18a. 18b)fe S^M(18a, 18b)°l ErS^O! &eni£« ggSO. 01 CHI 2I5HAH 2>^°l 

s^m°i snie^ zfoniE^ 4= hji mi son. e*£«i sxia tai 4= ho. se. e 7011 uaa 

ma SOI. S>sM<18b):n S>:M(18a)a B^^aa 5^^(18apl- ^Oll 3.±=.(m)D\ Sa HIIOI^M OH 

£J l°S H^EIfe S^M(18b)a §g Miim CH^og B^S 4= HO. SE, S^e( 18a )£j a = EH £(10)011 § 

^SFfe BB5|§ 330 f 4>S0I, ttEHI Sxia Sf3AIS 4= HO. 

E8iS U85I HI 3 AIAIOISI £3 BUM OS BEfll §x|2| BeEOIO. £ 8011 UOfc»! BEHI §xl(20c)fe, £ 7011 

uatH eh£» sxi(aob)2i s^M(i8b)oii gy s(6b)s uHfl& xoio. oia soi, s^e( 18b )oj g X) ^^(sja £l 
^ se on t§ofb ae¥oii a¥ Etx>sah gy g(6b)§ axigrssw. bex-ii sxi°i ms°i tiasi sgAisi 4= 

HO. £, fi^M(18a)S AI20II Cu Ei §So)OI, £OIM *ra8H h2£W , gy IHIOI^Ma ¥S QH«=o|g 

Aimxi an, g ftM 5§oi gy g ©fliers 1\7sGW\ bo. 

E9bS Kg a XII 4 gAIOHOII OS BEHI SXI2J eeEOIO. £ 90)1 UOfc« firEfll Sxl(20d)fe, fi:i:E(18c)a ej 

9§ eiEfli s(4) sea sixia s^ai^ah, am e?i gxi 4=xi(8)a a^ fieoii Egms^ bDgerO. s 

±M(18c)fc Cu E = S SOU a SHAH g£BO. Oia SOI, BEHI S(4)°l SB Oil fi^M(18c)S bHfiS°SM|, S 
^e(i8c)a bHg ¥|xia XhSES S3AIS 4- SICK £, fi^M(18c)a SfExll H(4)i°l S^g EAIShXI 3fS BE 

si s(4)on §ssi bH<yon asHAH mw\ so. 

£ 10s s ssa hi 4 ^ ai on si esaioii cos be»i sxia &e£oia. £ 10011 umta ej£»i sxi(20e)^ e 9011 

UEIfcH ghEfll §xl(20d)a fi^M(18c) 4J0II gy g(6c)S bH^& 33010-. 01 a SOI fi^M( 18c)0ll gy g(6c)g M 

xisesmi, efExii §xia ^sa ^jsi^s ij^ais 4= ?xa. e. e 9, e 10011 uay bia ss s^eoj 0H ^ 

ffl 01? ?5 g ffl 2! ?52l CHE ^°l ¥5011 CHohOlE CHSOI 3|^8|C|. 

£ 11S S SSa HI 5 ^ Al Oil CHI COS EJEfll Sxl ^bd£J eeEOID. E 11011 UEft« BtESI Sxl ^bd (20f )0l|AHfe, 
£ 1011 UEffcH ^4=21 ahEfll 3X1(20)* ^SShOI ffidSff ¥£S SHI MO. StEfll Sxl(20)a gy 8(6)3} S^M 
(18)a 3^3(32)^21 a^OK 2I8HAH, ^4=a ^Efll Sxl(20)S 2XIAI 4= HO. OIIS §e, ORAM, S2HAI Oil 

E£i §a oiisa ic2i ^ehi ixn e^E^ oisifsjofe 39011 sss aaoio. 

£ 12^ s ssa hi 6 MAi on 011 a& ysai sxi sysi se£oio. e 12011 uaa ^ehi sxi sy(20g)cniAHfe, 

S&¥(35)0II 2I5HAH 3§ij°| BHSIXia xHBIXH(34)S S^SH2 SIO. 01 »HIXH(34)fe EhEHI Sxia Sfi(18c)a 

aoi 2io. e, Sfid8c)a s?|2!es a^afe gy g(6d)^ sxisoi si^i hh^chi xnaiH)(34)fe a¥S¥Eia toi 

5 a UI¥0IIAH S^SShfe EOISS flfflBO. a&M. BfEfll Sxl Sbc!(20g)0ll SSfM 4^fe E0I5S AH SSf 4- 2J.OUH 

, <ysiss s^aiu 4= ho. e. ^sg Mania ysai sxi^ omn, e^ imaixia ^ehi siioii nmnm mx\ 

Slfe 2£ ^IsSIO. 

E 13B S SSa HI 7 ^AIOIIOII COS BJEfll Sxia BeEOIO. E 13011 UEISi ElEfll Sx|(20h)0BAHfe. S&¥(38) 
Oil SJSHAH fi^e(18)a eE)IO(36)S S^SUl 2iO. E MM UOU dia SOI e9IU(36)0llfe 2:H2| §&¥(38)^ bH 
fi!°£ §^£ICH HO. Oia SOI, SfEXII §xl(20h)a fi^E(18)0|| eE||U(36)S i^S21« , IC 3IEU ES 52S 
A|>ia(ITS : Intelligent Transport System) §0||AHa ¥<y <h!S2| ^4=<^S S 4= HO. 

e i5fe b ssa hi 8 ai on oil cos e)£*ii sxia eeEoio. e 15a eiEsi sxi(20i)fe. e 1011 uaa ^ehi 

3x1(20)011 S ¥S(40)g UHtiSfH HO. S ¥S(40)S Sx|(20i)a «XI ^11 (8)011 AH tfElfe S^M(18)0II 
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S^SO. 012} aoi. m ¥Si E^M(18)0II S^SEMMI. SIEfll gx|2| 3>lfe£. SiSi S&AI& 4= 511 0. 

E 16S S a§2| III 9 MM Oil Oil OS ttEXII Sx|2| &SE0IO. E 16011 OOtH BJEXII £xl(20j)fe 8(6)3- 2 
3I3EM §^3fe 5i§(18)2t BhEfll S(4) £0|| 5^M(18c)3|- g££|01 SUO. E. 01 BIEHI SxlOIIAHfe 3&¥ 
(44)0)1 SISHAH S±M(18, i8c)2f SIM £3(42)S 94812 SUCK 0|2f SOI, SIM £3(42)8 flXISSSW. »E1 

s»(20j)oiiAH tt^e g§ <gmm + suoi asi sxi°i se g^s ejsisf 4= sua. 

e 17S e ttssi hi 10 aiaioiioii os siehi gxi°i eesoio. e 17011 ooy siexii gxi(20k)fe etExii s(4) 

£011 Sy S(6e)0l §£92, gy S(6e)M AM Oil 5312 eiEfll S(4a)0l UD^EIO) SIO. BIExll S(4a)°l SSI g 
XI 4XI(8)M¥EH E^SFE^ UH^ohOI, 01 eiEHI S(4a)2| S01 SIM £3(42)fi S4AI2JO. 01 CHI °J8HAH SIEffl 

& xi oil ah mm s§^em 4* sua. e. bi-ewi s(4a)s sieai sim^em ji^aiij safe so. bie 

HI gx|2| SXIfl XHSAOPI CHOI ifXHS|-01E SO. 

(¥31 1) 

BIEHI 

21 ¥21- g^Sfe 21 ¥ BXf2h 

£3i ±j\m m 1 boii eiHsm, g3i m 1 bch* eoii 2i¥ &xis «mskm. g3i biehi ^itaf g3i 

21 ¥ BXfB S3|a<o^ g^ghfe S19SX-I, % 

£31 2JOSH2I HI 1 BI SXIShfe 4= XI 3 §>fe yEfll gXlMAH, 

g3| 21 ¥ &XI2f a3|£<EM §=*=8)fe HI 1 S! g3| 4=X|2| 21^ SB (HI tiSIb HI 2 §^?1 SEEH, £31 

4XI0II u^aon sufe m&m sfe 

2S i|£EM Slfe HIE HI gx|. 

(¥31 2) 

glEfll 

2l¥2h S^Shfe 21 ¥ BXh2f, 

£31 gj-EHI ±X\m HI 1 S0II BXH8f2. £3| HI 1 0i B.H3IA SOU 2I¥ &XhS gflSKM, £3| BtEHI £»3- £3| 

2i¥ a3i=!2s g^sffe eiasxi, & 

£3| ojEHSXISI HI 1 S§ SXI^fe 4XIS 5>fe B1SHI gxIMAH. 

£3| fij-EHI ±JiSi 23I3EM S^Shfc HI 1 S4¥ 9i £3| 4XI°I 214^ HS0II ESSI-fe HI 2 34¥S SSOt, £31 
=4X1011 LH^SIfe SAI0II £31 BIEHI ±JL[°i fiS £011 tiWMB IN 6! 8 5*fe 

31 g f§°£ Sffe BIEfll gxl. 

(¥31 3) 

¥31 1 Efe 2 3IXH2I BIEHI SxIMAH, 

£3| HI 1 §4¥2f HI 2 §4¥2I BS^OI OS 3J8 ^§EM SJfe BIEHI £xl . 
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(¥3| 4) 

¥31 1 LHXI 3 §°l CHiz e S 3|XH°| BJEfll SXISAH, 

#31 HI 2 §^¥0|| S51 fi#e 51 offer BI5EHI Sxl. 

(¥31 5) 

¥31 1 LHXI 4 SSI 0\± » » 3IXH2I g>£l SXISAH, 

^4=21 #31 §x|2| 2|^M 21 S 2§S 3!S ?§°g 5^ BJ£» 

(¥31 6) 

¥31 1 LHXI 5 m 01J= C S 3IXH°I ^Efll SXISAH. 

#3| HI 2 §^¥0II xHBIXHS JMMff 3JS ^§°S 8H= ttEfl Sxl. 

(¥31 7) 

¥31 1 LHXI 5 S2| CH<= S » 3IIH2I yEfll SxISAH, 

#3i hi 2 s^¥oii eaiu* aae 2m ia°£ mx\. 

(¥3| 8) 

¥31 1 LHXI 5 g2| 0)i= m m 3IXH2I ecai §X|£AH, 

#3i hi 2 §^¥oii a if ?§§ hi we 5§ ^§°e »t ^exii §xi. 

(¥31 9) 

¥3| 1 LHXI 5 g°l CHi= S S 3UH2I eiExll SxISAH. 

#3| HI 2 3^¥0II SIM <yae XHXie 51 S ?S°£ s*i= esEai §». 

(¥31 10) 

¥3| 1 LHXI 3 g 01J= e e 3IIH2I BhEM Sxl^AH. 

#31 evcai Sixfoil ag eissi ^xhsi hi 1 e§ s^aisih, #31 a§ ysxii 4:Xh°i hi 2 a ai hi 2 §^¥on sim 

(¥3| 11) 

9^ DUeS £fe 3IB0H ^Xlfi UHti8ti= ^Xl- dHg 

#3| £X>2f #31 EH@S S3|5!og a^Sffe §^ ggiDK 

#31 a^t hh@ #on wa ?a§ of^ai iao, #3i aHa ?aou saiHS sasioi aHa§ tasfe una 
m& 11, u 
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&d\ o^a» m\ :>iesi eisai ^iisj- &di bHaoi isa eon, &:>i bHasi gj^m ^ssi 

4=11 gss aajfe 4= xi gg §§ 

§ gA|8lfe 51 sS2£ 5^ ysi 3 XI SI «|2 aa. 
(¥31 12) 

EH @S 7IB0II BfSEXII rtXh« bH£8*te ±X| bHg 

eisui ±xh£i &oi a^ nHes a^i^ss s^shfe 3^ ssa, 
feoi a^ mte &o« was g^siEni :>ie°i weai ^xisi ma eon 4=xis g£sn= 4x1 is §§, ^ 
m\ bHa cm esihs Ea»ssw. 4Pi 4= xi moii was §ssib bHa is s§ 

§ ft|A|8tte 3J§ ?§2£ 8^ B*£H SXISI . 



01& gg& 0121 aoi s^tf 1 3ixn°i a goii °i§ha. 21 ¥ exm sjijioi s^su= hi 1 §^¥ sy 4=xi°i si¥ 
2 a on t#sn= m 2 a^¥S gffe bHaoi gxiaoi sua. 01 bnaou sishah 21 ¥ exhsi n\ 2 s^voii s^s am 
a^a a^i^HS s^Aii 4= stoi, ^4°j ^gsi UEfli sxioiiahsi ^§ ?tfe8tji go. caaiA-i, 01 bHaoii 

2J6HAH Sl?°? EhEfll §XlS 5j*8hOI SJJIISI m 4= SiCH. 3xh§! ?2S| ^ES| ff^S £S& 4= 2iCL EE, 

bHas 4- xi moil gxi&o£AM siasi was watt 4= aoj. as» moixi ?ssi sei sxih m est 4= ao. 

2 nixHsj asoii sisia, bHasi m 1 eis*ii ^xisi aui^ns s^sioi mzn ±xhsi aa gon bH 
MttssiM. bHasi bo^ flxisi xi^es er^Aiu 4= sia. 

3 uixhsi usoii sisha, bHasi xn 1 g^?£i si 2 s^¥°i aa^s a^i S2£« bHasi mn^m m\\ 
» 4= such. bHasi aniens ^mm 4= sua. oj^ah, asai sxisi esi 4= suck se. Ma si ai 

e^tf 4= SAion. ehSEa sxisi asiss if^Ai^ 4= sick 

4 3IUISI US Oil SI8I3, XII 2 S^¥0|| *jxlS 8 £011 SI6HAH, \HZJ& 9X121 £13} &m StgAISl 4- SIQ- 



5 ^IXHSJ US Oil SlshS, *^2| mm Si BEX||-S»» 33SSSMI. BSEfll Sx|S| £|g ?S2| §2|I » 

3ii m 4= sia. ^. etExi sxisi 3»a ^ssah ^§ gssi gf^s eess 4= 

6 3IJH2I US oil °|8^. M 2 §^¥011 &EIIU» flfl»2SJIH. ¥aas2| s 4- a Oil ^jgShfe 201 JlfeSfD. 
0£fAH, BSEfll §X|S| asiS » }lsSS »4TAIU 4= 2Ja. 

7 ^IXHSI US Oil S|g|a. HI 2 S^¥0|l Qg ?I^S SM ¥§§ Sxl&°SW. fihSExll SxISI D\^^ , g 

§s§ er^Aia 4= aici. 

s^ps 8 5ixH2i usoii °i8ha. eisEai ^xioii s^gt am bsesi ^xibi sa % m 2 s^¥on sim mass 

SMI, BSESI gxlOIIAH ii HSfi 4= SIC}. IBSMH. BEfll §X|S| tigg 91 3|^SS »^A|fi 

4- S!CI. 

9 jixhsi usoii sisia. a^ nHe ^011 bHa ?s§ s^fe o^ai issm, 01 bHa ^soii sEaxHB sesjsi 
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oi m&m age* *oii, d\b°) asEHi ±xm m&°\ is@ aou 4-xis sxi&©smi, 1=14*21 as hi sxioii/h 

21 3 SOI 31^6^1 @D. 

&=?m 10 ^ixHsi &gon 2isia, a= nn@ goii bH<y ?s§ uss^i? D\msn aEHi ^xi°i bH^ as 4=xis sn 

« *OII. HHti CHI ESIHS EgJSKM bH£S ggttSSMI. ^4=2| §§2] ty £ g §x|0||AH2| SJSOI ^^oh^l SCf. 

g^g- 1. ysa ±xh2i, 

2l¥21 H^olfe 21V BX}21. 

aE»i hi 1 aoii emsm, goi hi 1 soil 2i¥ axis gxisioi, a£Hi :£xi2i 4,01 

21 ¥ E+II-g S^l^o^ a^Slfe SJEISH(interposer), S 

#31 OJ9SS2I HI 1 a§ SXISIfe 4=X|g §>te aEHI SMS/H. 

#31 2I¥ BX121 S golfer III 1 S^¥ % &3I 4=X|2| 2I3F 5 3 Oil in golfer HI 2 §^¥i , g3| 

4=xioii mgaoi sife dH<ys ^ 

2. eh£fl ±X121, 
2I¥21 S^SIfe 21 ¥ BXf2f, 

&31 bjesi ±x\m hi 1 soil exHam. &3i hi 1 aa am^i aoii 2i¥ axis gxioKH, &3i asm £xi2i &31 
2i¥ axis 3313°^ s^sife aasxi , a 

6.^1 £]02X|2| HI 1 aS SXIShfe 4-XIS 3>fer BfEfll §£l£Ai. 

&3I at HI 4:X12f EPI^HS 3 golfer HI 1 S^¥ §y &3I 4=X|2| 2|^ Ha Oil ESShte HI 2 S^¥S §>°01, &3| 
4= XI Oil UlgSfe SAIOII &3| aSEHI ^»2| Ha gOII bHS9 bHtfs 3>i= 

33S ^§£§ 811= a £ HI §XI . 

3. HI 1 m SEfe: HI 2 80II &10UH, 

&3| HI 1 S^¥21 HI 2 §^¥2| aa^OI DS3I ^§2g Slfe aEHI S». 

4. HI 1 S LHXI HI 3 ffg 011= & S0|| 2101AH, 

#31 HI 2 3^¥0|| g5i 5!S ^§2S Site aEHI Sxl . 

5. HI 1 » LHXI HI 4 g 01=. & &0II 9iO\M. 

&d\ asni 2|2is 2§& as ^s°s sife as hi sx\ . 
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§I?S 6. HI 1 » UUI HI 5 &e Oi!= e soil 2[0)AH, 

6tfl HI 2 3^¥0!l °[0IUS XHM(«B)ff 311 ^§2£ ofe tt£H S». 

7. HI 1 » UX| HI 5 § CHJ= « »(HI SICHAH, 
6I3I HI 2 S^¥0)l SXf ¥Si 3jS ?§°S 8>fc Sxl. 

S^S 8. HI 1 9 LHXI HI 3 S§ CH 1= » SOII SiOUH, 

£Pi eiEai sxioii as &SlM\ ±x\°\ hi 1 e§ a^Aiam, soi as ycm ^xi°i hi 2 a ai hi 2 s^¥oii sim 

S3(heat sink)S XHflff 31 ^§°5 Slfe y£»| §x| . 

9. 2^ HHSS 3>l= 31 BOB BE HI iHi bHSSffe 4:11 bHg S§3}, 

fe^i be hi sx^ a^j hh©m a:>i£!°s §^s>b i§a, 

&:>i a = una #oii bHa ?a§ ?>fe oiiai issa, 401 bHa ^aoii. Earns eejsk)i warn s^oib bHa 

§S S§, ft! 

fe^i oi^Bg hi;h& «3i 401 behi ±» » sdi bHaoi isa aoii soi wasi si*?* avs e^si- 

E^ 4= XI SSS ISSIfe 4= XI US S§ 

S ^AlSlfe 21 Shfe iEfll §X|£| HIS g^B. 

§l?9 10. KHgil gfe 7IB0II BE HI SXhS bH^Shfe 4: XI bH£ S§Hf, 

&3i behi ±»» &01 a= imes a^i^ss a^sfe s§a, 

a^ us son bHaoi gsgsf uj\ 401 behi ±xh°i bH^ son 4=xia sssfc 4>xi is s§, « 
soi bHa ^soii saxHs essssmi. g?i 4=xi uoii bHas sss^bHa is mm 
s ^Aishfe as §S2s shfe behi 3x121 his »a. 

£&1 



13 



20 •fts^l^*! 




8 M-M 
8a 

i 



10 




16 V 16 
6-9 



5 12 
DB^ ^sflH. 





£04 



14 




12 2 10 



£S6 



6a -a tf-i: 20a 




15 



20b 




£08 



20c 



18b 6b 



18a 




8 

1 




r 



£&9 




16 



20e 




£011 




£&12 




SE&13 



17 



20h 



38 36 38 




4 2 6 



£&16 



18 




19 



